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Claims 



1 . A process fpr the stereochemically controlled production of compounds of the 
general formula la', 



H OH 



H 



(2a) 

(CR 5 R 6 ) n 



R 



la' 



m 



wherein the R 1 R 2 CH group in the 5-position of the cyclic parent structure and the hydroxy 
group in the 3-position of the cyclic parent structure are each in the trans position relative to 
each other and wherein the substituent R 4 in the 4-position and the hydroxy group in the 3- 
position of the cyclic parent structure are Va^h in the cis position relative to each other, and 
wherein 



n 

R1 



is 0 or 1, 



R2 



is hydrogen; Ci-Ce-alkyl; or phen^-CiVpe- 3 '^ 1 optionally substituted one to three 
times in the phenyl ring by lower alkyl, lower haloalkyl, lower alkoxy or lower 
haloalkoxy, and 
is hydrogen, or 

R 1 and R 2 together are a double-bonded methyleneWoup which may be substituted by Ci- 
Cs-alkyl or by phenyl-C<|-C5-aikyl optionally Substituted one to three times in the 
phenyl ring by lower alkyl, lower haloalkyl, lower alkoxy or lower haloalkoxy, 
is hydrogen, and 

is hydrogen; lower alkyl; or phenyl-lower alkyl optionally substituted one or more 
times in the phenyl ring by lower alkyl, lower haloalkyl, lower alkoxy or lower 
haloalkoxy, or 

R 3 and R 4 also together are a C2-alkylene chain; or a C3-Cs\alkylene chain optionally 

containing 1 to 3 double bonds, which may be bridged\by C-|-C2-alkylene which is 
optionally substituted one or two times by lower alkyl, 



R3 
R 4 



is hydrogen; lower alkyl; hydroxy; lower alkoxy; phenyl-lower alkoxy or phenyl-lower 
alkyl esich of which may be optionally substituted one to three times in the phenyl 
ring by tower alkyl, lower haloalkyl, lower alkoxy or lower haloalkoxy, and 
is hydrogW and 
is hydrogeV and 

is hydrogen ;\cyano: carboxy optionally esterified with cycloaliphatic or straight- 
chain or branched aliphatic C>|-C5-alcohols containing optionally one to three 
double bonds, which are optionally substituted one to three times by halogen or 
lower alkoxy, onalternatively with phenyl-lower alcohols optionally substituted in the 
phenyl ring one to three times by lower alkyl, lower haloalkyl, lower alkoxy or lower 
haloalkoxy, carbonylamino optionally substituted at the nitrogen once by C3-C8- 
cycloalkyl lower alkianoyl or straight-chain or branched aliphatic C-|-C6-alkanoyl, 
which in each case are optionally substituted one to three times by halogen or 
lower alkoxy, or by pnenyl-lower alkanoyl optionally substituted one to three times 
in the phenyl ring by lower alkyl, lower haloalkyl, lower alkoxy or lower haloalkoxy, 
or at the nitrogen one oXtwo times by C3-C8-cycioalkyl-lower alkyl or straight-chain 
or branched aliphatic Ci^Cs-alkyl, which in each case are optionally substituted 
one to three times by halogenW lower alkoxy, or by phenyl-lower alkyl optionally 
substituted one to three times ii\the_£henyl ring by lower alkyl, lower haloalkyl, 
lower alkoxy or lower halpapKSxyAor also carbonylamino substituted at the nitrogen 
with a suitable amino prote:ting group; a monocyclic or bicyclic ring system with 3 
to 10 ring carbon atoms wnich\s optionally unsaturated one to four times, the ring 
carbon atoms of which may be replaced one to three times by nitrogen, oxygen 
and/or sulfur and which ring system may be substituted one to three times by lower 
alkyl, lower haloalkyl, lower alkoxyy hydroxy, halogen or by a lower alkylene chain 
which is bonded to two oxygen atoms bonded to adjacent carbon atoms of the ring 
system, or \ 

may also stand for straight-chain or branched C-|-Ci2-alkyl optionally containing 
one to three double bonds, which maAoptionally be substituted one to three times 
by halogen, hydroxy, lower alkoxy, carboxy optionally esterified with cycloaliphatic 
or straight-chain or branched aliphatic Ow-Cs-alcohols, which optionally contain one 
to three double bonds, and which are optionally substituted one to three times by 
halogen or lower alkoxy, or alternatively carboxy esterified with phenyl-lower 
alcohols optionally substituted in the phenytyring one to three times by lower alkyl, 
lower haloalkyl, lower alkoxy or lower haloalkoxy; cyano, mercapto, lower alkylthio, 
amino, lower alkylamino, carbonylamino optionally substituted once at the nitrogen 
by C3-C8-cycloalkyl-lower alkanoyl or straighUchain or branched aliphatic C<\-Cq- 
alkanoyl, which in each case are optionally substituted one to three times by 



halogen or lower alkoxy, or by phenyl-lower alkanoyl optionally substituted one to 
three times in the phenyl ring by lower alkyl, lower haloalkyl, lower alkoxy or lower 
haloalkoxy, or carbonylamino substituted once or twice at the nitrogen by C3-C8- 
cycloalkyNower alkyl or straight-chain or branched aliphatic C^-Os-alky!, which are 
each optionally substituted one to three times by halogen or lower alkoxy, or by 
phenyl-lower&kyl optionally substituted one to three times in the phenyl ring by 
lower alkyl, lowter haloalkyl, lower alkoxy or lower haloalkoxy, or alternatively 
carbonylamino substituted at the nitrogen with a suitable amino protecting group, a 
monocyclic or bicyclic ring system with 3 to 10 ring carbon atoms which is 
optionally unsaturated one to four times, the ring carbon atoms of which may be 
replaced one to threeytimes by nitrogen, oxygen and/or sulfur and which ring 
system may be substituted one to three times by lower alkyl, lower haloalkyl, lower 
alkoxy, hydroxy, halogen or by a lower alkylene chain which is bonded to two 
oxygen atoms bonded taadjacent carbon atoms of the ring system, or 

R 5 and R 8 also, together with theVarbon atoms to which they are bonded, may form a 

monocyclic or bicyclic ring system with 5 to 10 ring carbon atoms which optionally 
contains 1 to 3 double bonds, the carbon atoms of which which do not bear the 
substituents R 5 or R 8 may b^Keplaced one to three times by sulfur, oxygen and/or 
nitrogen, and which optionallyYn^y be substituted one to three times by lower alkyl, 
lower haloalkyl, lower alkoxy l^vet4=tatoalkoxy, hydroxy, halogen or by a lower 
alkylene chain which is botfcfecl to two oxygen atoms bonded to adjacent carbon 
atoms of the ring system, or \ ' 

R 6 and R 7 also together may form a Dond,\and 

R 5 and R 8 , together with the carbon atoms to which they are bonded, may form an 

aromatic Cs-ring system which may be fused with 2 to 4 further carbon atoms to 
form a bicyclic ring system having a total of 3 to 5 double bonds which contains a 
total of 8 to 10 ring carbon atoms, wherein the carbon atoms of this C 6 - to C 10 -ring 
system which do not bear the substituen\s R 5 or R 8 may be replaced one to three 
times by sulfur, oxygen and/or nitrogen, aVl wherein this Cs- to C<\Q-r\ng system 
may optionally be substituted one to three ftmes by lower alkyl, lower haloalkyl, 
lower alkoxy, lower haloalkoxy, hydroxy, halogen or by a lower alkylene chain 
which is bonded to two oxygen atoms bonded\to adjacent carbon atoms of the ring 
system, \ 

R9 is hydrogen; lower alkyl; phenyl-lower alkyl optionally substituted one to three times 
in the phenyl ring by lower alkyl, lower haloalkyl, lower alkoxy or lower haloalkoxy; 
or an amino protecting group, or \ 

R 8 and R9 also together may form a C3-C4-alkylene chainA 



and their\acid addition salts, wherein any reactive groups which may be present may be 
blocked inVompounds of Formula la 1 by suitable protecting groups, characterized in that 

a) a compound of the general formula II, 




1101 



510 



CHR 



n 



"OR 



1101 



wherein R3 and R 4 have the above meanings, R 1 ^ 1 has the meaning given above for 
R 1 with the exception of an Optionally substituted methylene group, Ar stands for 
phenyl optionally substituted oneJo three times by lower alkyl, R 10 is lower alkyl, or 
phenyl optionally substituted once Vi the phenyl ring by lower alkyl or by hydroxy 
protected with a suitable protectiXaVimtp, or phenyl-lower alkyl optionally substituted 
once in the phenyl ring by lowSr^lWlXand R 1 101 stands for a silyl protecting group, 
is reacted in succession with a base\sQitable for the deprotonation thereof, an 
organometallic reagent of the generakformula VII, 



XM z (OR lz ) 3 



VII 



wherein X stands for halogen, M 2 is a tetravalent transition metal and R 12 stands for 
lower alkyl, phenyl or phenyl-lower alkyl, and \ stereoisomer of a compound of the 
general formula VIII, 



R 13 -NT 



3 801 



vm 



3 901 



» # 



whereiri R 5 , R 6 , R 7 and n have the above meanings, R 801 has the meaning of R 8 , 
with anyVeactive groups if necessary being blocked by base-stable protecting groups, 
r901 s tanqs for hydrogen or together with R 801 stands for a C3-C4~alkylene chain 
and R13 j S an amino protecting group which when cleaved leaves behind a nitrogen 
nucleophile, tot form a stereoisomer of a compound of the general formula IX, 




(CR 5 RV 



-,801 



-R 7 



OM 2 (OR 12 ) 3 N-R 901 
OR R13 



IX 



wherein R101, r3 ( r 4 R 5^6 f R 7 ( R 801 f R 901 t R 10 f R 1101 f R 12 f R 13 t n , Ar and M2 
have the above meanings, 



the resulting compound of Forr 
suitable for removing the group 



\X is converted, by treatment with a reagent 
.13,\nto a compound of the general formula Xa, 




(CR 5 R 6 ) n 

R 801 



OR 



11 



Xa 



wherein R in 1, R3, r4 R5 t R 6 f r7 ? R 801 f R901 f Rlo\ n an d Ar have the above 
meanings and R 1 1 stands for hydrogen or a silyl protecting group and, if R9 n 1 stands 
for hydrogen, the nitrogen atom in the cyclic parent structure of the resulting 



• 



compound of Formula Xa is blocked with a base-stable protecting group and any silyl 
protecting Woup R 11 which may still be present is cleaved off, and 

for the production of a compound of the general formula la, 



wherein R 1 , R2, r3, r4 r5 te6 f r7 j r 801 anc j n have the above meanings and R 902 
stands for a base-stable protecting group or, together with R 801 , for a C3-C4-alkylene 
chain, 

ca) a resulting compound of FomaulaSXa or a compound produced by cleaving off 




la 



the silyl protecting group R 
cleavage of the sulfonimidc 
general formula lb, 



;ed with a reagent suitable for the reductive 
I, in order to obtain a compound of the 



lb 



R 101 -CH 



wherein R 1 01, r3 ( r 4 R 5 f R 6 t R 7 f R 801 ( R 902 n have the above 
meanings, or 



cb) 



in a resulting compound of Formula Xa wherein R 10 Adoes not stand for 
hydrogen, the sulfonimidoyl-alkyl bond is cleaved after electrophilic activation of 



the sertfonimidoyl unit under the conditions of a base-induced elimination, in 
order to obtain a compound of the general formula Ic, 



H OH 




Ic 



R 902 



wherein R 3 r4 ( r5\r6 j r7 j R 801 t r902 anc j n have the above meanings and 
R 102 stands for C-i-Ok-alkyl or for phenyl-lower alkyl optionally substituted one 
or more times in the phenyl ring by lower alkyl, lower haloalkyl, lower alkoxy or 
lower haloalkoxy, the lower alkylene chain of which phenyl-lower alkyl may 
contain 1 to 5 carbon atoms, 

and if desired any protecting groupskre cleaved again in compounds of Formula la and if 
desired the optionally released NiygrAJto in the 1 -position of the cyclic parent structure is 
reacted with a reagent capable of/N-alfcyliation or one capable of amide formation or is 
blocked with an amino protect! ngjgrsiup^ to obtain compounds of Formula la 1 . 

2. A process according to Claim 1 Vonproducing compounds of the general formula 
lb and the compounds obtainable tPterefrofri by cleaving any protecting groups which may 
be present and by reacting any free NH group in the 1 -position of the cyclic parent structure 
with a reagent capable of N-alkylation or of amide formation or by blocking the above NH 
group which may be free with an amino protecting group, in accordance with Claim 1 . 

3. A process according to Claim 1, wherein a base-labile protecting group is used as 
the amino protecting group R 13 in compounds of Formula VIII and wherein in process step 
b) a base is used as the reagent for removing the protecting group R 13 . 

4. A process according to Claim 3, wherein\h© base-labile protecting group is the 
fluoren-9-yl-methyloxy-carbonyl radical. \ 



5. A process according to Claim 4, wherein, pipfcridine is used as the base. 



6. A process according to Claim 1 , wherein toluene is used as solvent at least in 
process step sm. 



7. A process according to Claim 1, wherein samarium (II) iodide is used as reagent 
for the reductive clteavage of the sulfonimidoyl-alkyl bond in compounds of the general 
formula Xa in process step ca). 

8. A process according to Claim 1 , wherein R 4 is not hydrogen in each of the 
compounds of the general formulae la 1 , la, lb, Ic, II, IX and Xa. 

9. A process according to Claim 1 , wherein tert. butyl-dimethylsilyl or trimethylsilyl is 
used as the silyl protecting group R 1101 . 

10. A process according to Claim 1 for the production of compounds of the general 
formula la', wherein R 8 is hydrogen, lower alkyl, phenyl, phenyl-lower alkyl or lower-alkoxy 
lower alkyl, or R 6 and R 7 together form a bond and R 5 and R 8 , together with the carbon 
atoms to which they are bonded, form an aromatic Cs-ring system or wherein R 8 together 
with R9 forms a C3-C4-alkylenVchain. 

1 1 . Compounds of the general formula Xa according to Claim 1 , 

and also compounds obtainaDle^renroval of any protecting groups which may be present 
from compounds of FormulSTKa and acid addition salts of free amines of Formula Xa, 
wherein in each case the sulfiir-con\aining substituent in the 5-position and the hydroxy 
group in the 3-position of the cyclic parent structure are in the trans position relative to each 
other and wherein the substituent R 4 Vi the 4-position and the hydroxy group in the 3- 
position of the cyclic parent structure are each in the cis position relative to each other. 

12. Compounds of the general formula Xa according to Claim 11 which contain a 
secondary nitrogen atom in the cyclic parent structure which is protected by the tert. 
butoxycarbonyl protecting group. \ 

13. Compounds of the general formula Xa according to Claim 12, wherein R 901 is 
hydrogen or together with R 801 forms a C3-CA-alkylene chain. 



14. The use of samarium (II) iodide for the 
sulfonimidoyl compounds of the general formula 



eductive desulfurisation of alkyl- 
Ka from Claim 1 . 



15. The use of XRsM(S)-isopropyi-2-p-toluoyM 
(S s )-4(S)-isopropyl-2-b^ (R s )-4(R)-isopropyl- 
2-p-toluoyl-4,5-dihydroM ,2X 6 ( 3]oxathiazol-2-oxide and of (Ss)-4(R)-isopropyl-2-p-toluoyl- 
4,5-dihydro[1 ( 2x6,3]-oxathiazol-2-oxide in processes for the stereochemical^ controlled 
production of azacyclic cp^pounds according to Claim 1 . 



16. The use of [: 
methyl-S-(4-methylpheiiyl)su 



]-N-[1-[[tert.-butyldimethylsilyl)oxy]methyl]-2-methylpropyl]-S- 
ximide and of [Rs,N(1R)]-N-[1-[[tert.-butyldimethylsilyl)oxy]- 
methyl]-2-methylpropyl]-S-me^hyl-S-(4-methylphenyl)sulfoximide in processes for the 
stereochemical^ controlled production of azacyclic compounds according to Claim 1. 



